Despite the physical, mental, and social health risks of foster children, relatively little attention has been paid to how they interact with emergency medicine. To address the need for more empirical research on this topic, we tested whether demographic characteristics, chronic health conditions, psychiatric disorders, and placement factors predicted ER use among children in Washington State's foster care system in fiscal year 1999. Medicaid claim records and Child Welfare administrative records for 8,716 children were used to extract data on the dependent variables of interest. Contrary to findings with general pediatric samples, the results showed that psychiatric conditions were the strongest predictors of ER use, followed by some chronic health problems. Children diagnosed with personality disorders or depression were 9.5 and 5.4 times more likely to be seen in the ER than children without a psychiatric diagnosis. Possible explanations for these findings are explored and implications for the health care and child welfare systems are discussed. [Brief Treatment and Crisis Intervention 1:55-64 (2001)] KEY WORDS: foster care, emergency room, mental health, psychiatric diagnosis, chronic health.
Evans, Maxumdar, & Rae-Grant, 1996) . Despite their relatively poor health, and standard recommendations for an annual physical and mental health assessment, there is evidence that the majority of foster children do not receive yearly routine checkups (Rosenbach, 2001) . Nevertheless, children in foster care represent a disproportionate amount of Medicaid expenditures (Harman, Childs, & Kelleher, 2000; Rosenbach, 2001) .
One sector of the health care system that has not been widely studied relative to foster child participation is the emergency room (ER).
Chronic health conditions account for a significant proportion of ER visits for both children and adults (Glotzer, Sager, Socolar, & Weitzman, 1991; Melzer-Lange & Lye 1996; Reynolds, Desguin, Uyeda, & Davis, 1996; Yamamoto et al., 1995) and low income children with chronic conditions are more likely to use ER care than those in other income groups (Shatin, Levin, Ireys, & Haller, 1998) . Being under the care of child welfare system also is a predictor of repeat utilization of psychiatric emergency services (Cole, Turgay, & Mouldey, 1992) .
Emergency medicine is costly compared to ordinary ambulatory care and is a less effective way to manage complex, long-term health problems with significant psychosocial contributors. Children in the foster care system are at increased risk of receiving care through the ER for several reasons. First, they have a higher prevalence of physical and emotional health conditions, a key correlate of ER use, than the general population. Second, transitioning from home or to a new placement may necessitate a disruption in their source of primary medical care, potentially leading to higher use of emergency medicine as a proxy for primary care. Third, children with complex health problems typically see multiple medical providers, which may result in complicated and inconsistent care management, another possible precursor of emergency care. In the analysis that follows we test whether demographic characteristics, chronic health conditions, psychiatric disorders, and placement factors predict ER use among children in Washington State's foster care system during fiscal year 1998-1999. The role of emergency medicine in the management of chronic conditions has gained a significant amount of attention in the pediatric literature. However, despite the physical, mental, and social health risks of foster children, relatively little attention has been paid to how they interact with emergency medicine. Knowledge regarding the factors associated with ER use among this vulnerable population will help child welfare and health care planners introduce strategies to promote the most appropriate use of health care services.
Methods

Data Sources
The data used in this study are the Medicaid claim records and Child Welfare administrative records on 8,716 children in Washington State's foster care system during the entire 1999 fiscal year (July 1, 1998 through June 30, 1999 . Children who were determined by the Washington State Department of Social and Health Services (WSDSHS) to be sufficiently disabled to qualify for state services for the developmentally disabled were excluded from the study, as were children whose cases were not in foster care for the entire year. Because Medicaid program claim records and protective service records are maintained by two different divisions of WSDSHS, a unique linking code was assigned to each child determined to meet study criteria. To preserve child anonymity, the researchers were provided with the linking codes only and no other child identifiers. The researchers then employed the linking codes to match records from the child welfare information system (Children's Administration Management Information System or CAMIS) and the Medicaid Management Information System (MMIS).
Child Welfare Measures
The CAMIS system records provided basic demographic information (gender, race, and age), as well as foster care program entries and exits over each child's life history. Although the CAMIS system provides more complete information on the health, education, and mental health history, only the placement records were sufficiently complete for the purposes of this study.
Health Care Utilization Measures
MMIS records include all medical and pharmaceutical service claims submitted on each child during fiscal year 1999, and are detailed with respect to location of service, medical provider type, unique identifier codes for each provider, the International Classification of Disease Code (ICD-9) diagnoses, and the type and quantity of medications prescribed. On average there were 21 claims for each child representing such events and services as physician visits, drug prescriptions, episodes of dental care, hospitalizations, and lab procedures.
Chronic Health Conditions
A significant limitation of the literature on ER use among children is the omission of ICD-9 codes or other explicit and consistent criteria for defining the chronic conditions associated with high ER use. Although the diagnosis of asthma can be readily transformed to an explicit and limited set of ICD-9 codes, such chronic condition terms as "cardiac conditions" are too broad to be transformed to a meaningful subset of ICD-9 diagnostic codes. In order to classify chronic conditions, we chose to rely on the most extensive and diagnostically explicit study of ER use among children, that conducted by Yamamoto et al. (1995) . In addition to having a large sample of ER visits over time (79,049 visits over 4.6 years), 98% of the child sample studied by Yamamoto and colleagues were covered by Medicaid or other health insurance. This is a critical point of consistency, since it is well known that individuals without health insurance are forced to rely on ER services as a proxy for primary care.
Using the same chronic disease diagnostic groupings found by the Yamamoto (1995) study to be the most prevalent among frequent pediatric ER users (see Yamamoto et al., Table 3 , p. 345), we constructed 5 chronic disease categories representing 23 subconditions that we then bridged to the ICD-9 diagnostic code data in our sample. These 5 chronic disease groupings, found by Yamamoto et al. to have the highest number of ER visits per child year, were endocrine conditions (4.1 visits/child year), hematology/oncology conditions (3.8 visits/child year), neurological conditions (3.9 visits/child year), renal conditions (3.5 visits/child year), and pulmonary conditions (3.2 visits/child year). These conditions do not represent those that account for the most ER visits, but rather those chronic condition categories that have the highest rates of ER use.
Based on ICD-9 diagnoses data, we found that 7.6% (n = 664) of the 8,716 children in our sample were diagnosed with any one or more of five chronic conditions found by the Yamamoto et al. study to be associated with high ER utilization. The breakdown is as follows: endocrine conditions (n = 23), hematology/oncology conditions (n = 7), neurological conditions (n = 211), renal disease (n = 32), and pulmonary conditions (n = 416).
Psychiatric Disorders
A child was considered to be diagnosed with a mental disorder if during any one physician encounter they received had an ICD-9 psychiatric diagnosis entered as the primary diagnosis on their physician service claim record. This creates a conservative estimate of the prevalence of psychiatric disorders since it does not include children who may have been diagnosed by a nonmedical provider.
General Sample Characteristics
As shown in Table 1 , the children were nearly evenly divided between males and females, and substantially over-representative of African Americans, Native Americans, and Hispanics and under-representative of Caucasian and Asian children. The age at first episode of foster care of 6.31 years represents an average with extreme variation. In fact the modal age of placement in years in the sample is one year and under with another less substantial upward spike at age 5. The months of out-of-home placement represents, for some children, the sum of multiple episodes in out-of-home placement, although the average number of episodes is less than two. A minority of children in the sample (less than 15%) had more than three placement episodes over the course of their foster care history.
As also seen on Table 1 , multiple physician visits per year was the norm, although approximately 36% of the children had no record of a medical provider claim during the fiscal year. Almost 8% had been diagnosed with one or more chronic conditions associated with high ER use. The number of ER visits in the entire sample for the fiscal year was 1,005, conse- quently the average level of ER medical care was quite low. The last panel of Table 1 shows both the extent to which children in the sample were diagnosed with a specific mental disorder and the prevalence of psychotropic medication; even then, the prevalence of psychiatric conditions is substantially in excess of that estimated in the general population of children. For the general population of children aged 9-17, it is estimated that 11% of children are affected by significant functional impairments related to mental disorder. 1 In the sample population, 17.9% have had at least one primary diagnosis of a mental disorder assigned during the observation year. Among children in the sample aged 9-17, the proportion with at least one psychiatric diagnosis is somewhat higher at 23.4% (detail not shown in Table 1 ).
It can also be seen that the proportion of children in the sample receiving psychotropic medication is quite close to the number of children with a psychiatric diagnosis, with wide variation in the number of days on psychotropic medication.
2 On average, children with a psychiatric diagnosis had 173.13 days of psychotropic medication, while children with no psychiatric diagnosis had an average of 16.61 days of psychotropic medication exposure. Finally, it should be noted that only a small minority of children in the sample had received a psychiatric visit or consultation service during the observation year.
Multivariate Analysis of ER Utilization
A series of logistic regression models were used to identify which of the characteristics associated with high ER use have independent effects. Logistic regression is an appropriate multivariate method because the dependent variable has a very limited range of low values and is best expressed as the likelihood that a given child will use ER services at least once during the year observed in the data. It also allows for an estimate of the effects of each characteristic associated with high ER use, employing the full sample of 8,716 children. Table 2 shows a series of six logistic regression models, each adding one or more variables that represents child characteristics that are associated with high ER use. The precision of each model is assessed through a model chi-square test of significance. The relative effects of variable groupings are assessed through the observing the magnitude of the model chi-square estimates.
It can be seen that child demographic characteristics, in absence of control for other factors, have no independent effect on the likelihood of ER usage. However, the effect of minority race status emerges as factors related to medical care and health conditions are controlled for. A child's foster care history does have a small independent effect, even when the effects of psychiatric diagnoses are accounted for. Although the effects of "age at first placement" and "the number of placement episodes" are statistically significant, their effects are trivial relative to other factors. The number of different (non-ER) medical care providers encountered by the child during the year ("N of Non-ER MDs") has a large effect relative to other variables considered.
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2. Days of exposure to a psychiatric medication are the sum of days for which any psychotropic medication is prescribed, though there is likely to be wide variation in actual medication exposure due to issues of treatment adherence.
Clearly, psychiatric diagnoses have a large effect on ER usage, with personality disorders and depression as the psychiatric diagnoses with the largest independent effects on ER usage. Because these variables are both dummy coded, their relative effects can be compared directly using the relative magnitude of their logit coefficients. Thus, it can be seen that a diagnosis of personality disorder has nearly twice the risk effect of ER usage as a diagnosis of depression (1.937 vs. 1.083). Interestingly, a diagnosis of psychosis was negatively correlated with ER use.
It should also be noted that a diagnosis of either depression or a personality disorder increased the likelihood of ER care far more than either of the two most influential chronic health conditions. Having been diagnosed with a personality disorder increased the likelihood of ER usage 2.7 times (1.937/0.719) that of chronic pulmonary disease-the most influential chronic physical condition. 
Examination of the Role of Psychiatric Diagnosis and Psychiatric Care in ER Use
To explore further the relationship between psychiatric diagnosis and ER utilization, we listed psychiatric disorder categories in order of their likelihood of ER usage. Children in the sample with a psychiatric diagnosis in any of the first six psychiatric categories have ER use ratios in excess of 4:1 relative to children in the sample without a psychiatric diagnosis (see Table 3 for a more detailed analysis of ER usage ratio by psychiatric diagnosis category). With the exception of depression, the psychiatric categories that have the highest likelihood of ER utilization tend to have fairly low prevalence in the sample. Somewhat to our surprise, children in the sample with a diagnosis of attention-deficit/hyperactivity disorder (ADHD) are not among the most likely to use ER services-despite the prevalence of behavioral management difficulties among children with ADHD. Less surprising is the role of personality, conduct, and mood disorders among the categories with high likelihood of ER usageall of which typically manifest significant behavioral difficulties. Another question to be considered is what kinds of issues are manifested when children with a psychiatric diagnosis predictive of ER use actually present for care in an ER. In order to explore this question, we compared the ER ICD-9 diagnoses for children with psychiatric diagnoses associated with frequent ER use (N = 609) with a control sample of equal size randomly selected from among children without any psychiatric diagnosis. The high ER use sample consisted of children with any of the six psychiatric diagnoses that had ER use ratios in excess of 4:1 relative to children in the sample without a psychiatric diagnosis. As shown on Table 3 , these Note. Emergency department visits were counted as a single service claim by an emergency department physician on any child in the sample during the observation year. Multiple claims for services on one child during a single day by an emergency department physician were only counted as one visit.
diagnoses were personality disorder, manic disorder, depression, anxiety disorder, conduct disorder, and bipolar disorder. No matter what the etiology, as the prevailing diagnoses for ER care are examined (see Table 4 ), it is quite apparent the high ER usage group is most commonly seen for problems related to their psychiatric diagnoses rather than the ordinary illnesses and injuries that bring most children into ER care. Although the Medicaid claim records employed in this analysis do not provide direct information concerning the specific events, symptoms or behaviors that provoked the ER encounter beyond the primary ICD-9 diagnosis, in practice a primary diagnosis reflects the physician's assumptions about the essential conditions that are the focus of treatment. In the case of the control sample, the most common reasons for ER care have very low frequencies, indicating extreme variability. In the high ER use sample, four of the five most common diagnoses are psychiatric and in general have higher frequencies.
Discussion
The most striking finding of our study is the magnitude of the relationship between specific child psychiatric disorders and utilization of emergency medicine. In studies with general pediatric samples, chronic health conditions are the primary predictors of ER use, and if psychiatric disorders are significant, they occupy a much less prominent position (Glotzer et al., 1991; Melzer-Lange & Lye, 1996; Reynolds et al., 1996; Shatin et al., 1998; Yamamoto et al., 1995) . Our findings are reversed-psychiatric conditions are the strongest predictors of ER use, followed by some health problems. In the following sections, we will discuss possible reasons for these findings and implications for the child welfare and health system.
Findings Related to Psychiatric Conditions
Among our foster care sample, children diagnosed with personality disorders or depression were 9.5 and 5.4 times more likely to be seen in the ER than children without a psychiatric diagnosis. One possible explanation for this finding resides with the nature of these psychiatric disorders. A feature of some personality disorders (e.g., borderline) and depression is recurrent suicidal or self-mutilating behaviors (American Psychiatric Association, 1994) . If children were exhibiting these behaviors, foster parents undoubtedly would be concerned about providing a sufficient level of monitoring to assure child safety. Rather than risk serious harm or even death, a foster parent would surely access emergency care.
The ability of the mental health system to respond adequately to crisis situations also needs to be examined. Although it is beyond the scope of this study, future research could investigate regional differences in ER utilization and the range and accessibility of mental health services. While a diagnosis of personality disorder or depression was predictive of ER use, children with conditions typified by severe problem behaviors, such as ADD/ADHD or oppositional and conduct disorders, were only slightly more likely to receive emergency care than children without a psychiatric diagnosis. Children with these mental health diagnoses who are in crisis may be more frequently referred to the juvenile justice system, particularly as they become older (Epstein, Cullinan, Quinn, & Cumblad, 1995) . Also, it is possible that their behaviors are managed better in the community, either through the use of stimulants and other medications or specialized school programs and foster placements.
Curiously and completely nonintuitively, a diagnosis of psychosis had a negative effect on the likelihood of ER usage. The symptoms these children exhibit possibly are better managed with psychotropic medications than are others, or they may be placed in more structured and supportive environments.
The findings with respect to psychiatric conditions indicate that for some children, emergency medicine is an important component of mental health care. However, further study is required to determine the contextual factors contributing to ER visits among children with particular psychiatric diagnoses so that appropriate interventions and supports can be put in place.
Findings Related to Health Conditions
Although chronic health conditions emerge as the most important predictors of ER use among studies of children from the general population, we found that pulmonary and neurological conditions were the only health problems significantly correlated with ER use in our foster care sample. Of further note is the fact that many of the chronic health conditions typically associated with pediatric ER use (endocrine, hematology/oncology, and renal conditions) were not statistically significant predictors. It is not clear why some chronic health conditions were not associated with ER use in our study. It may be a function of a strong system of care for children with those conditions or specialized foster homes with well-trained parents.
To a lesser extent, number of non-ER physicians, number of placement episodes, and age at first placement were significantly correlated with ER use. Taken together, these variables may reflect the severity of the child's mental or physical health problems. Children with complicated clinical pictures typically require specialized medical care and can be at greater risk for a failed foster placement due to their extra caregiving demands.
A particularly troubling, albeit common, finding (Rosenbach, 2001 ) is that 36% of the children in our foster care sample had not received any medical care during the fiscal year, including a preventive annual physical. The state assumes the role of parent surrogate for children under its care. This is an issue that needs attention nationwide and in the state of Washington.
Summary
Although the 8,716 children in our Washington State sample may be atypical to children in foster care generally or there may be some important and unique aspects of the system of health care in Washington, we have no reasons to suspect these findings cannot be generalized. Nationwide, access to children's mental health services is constrained by limited resources and discontinuities in systems of referral (Kelleher, 2000) . We suspect that the situation for children in foster care may be somewhat better given their access to both Medicaid and child welfare services, but this may also be offset by the fact that these children are at much higher risk for serious mental health problems. The pediatric literature does not address the relationship between foster care and ER utilization. We have uncovered an interesting relationship that raises several questions concerning the system of health and mental health care, the capacity of the child welfare system to adequately provide for children with complicated mental health needs, and the contextual factors that account for use of emergency medicine.
